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REMIND 
YOU... 


after 20 years’ unbroken 
service ““SLUGOIDS” are 
as popular as ever... 
lf you are not getting 
the maximum output 





from your mills, write 
to us. “SLUGOIDS” may 
put matters right. 


SLUGOIDS 


Regd. 532240 


KNOWN ALL OVER THE WORLD 


| IL ID RS LTD momawetussee 
PREMIER WORKS 
-HELIPEBS Sa 


PuBLisHED. BY ConcrETE Pustications Lrp, 14 DartmoutH Streer, Lonvon, S.W.| 
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STEN, 











e. 
From our range of Firebricks, r 
High Alumina Bricks and Basic a = 
Bricks we are in a position to ' "a 


supply the correct type of : & 
refractory to suit all zones in 4 
Rotary Cement Kilns and also 

in Cement Coolers. Made in ' 
modern plants under carefully : 
controlled conditions, all our 
refractory products possess the 
necessary properties for == 
long and dependable life. 


Preheating and Inter- 
mediate Zones — 


Thistle, Nettle and Stein 
50 Firebricks. 


Burning Zone — 

Stein 63 and Stein 70 High 
Alumina Bricks and Stein 
Mag C Magnesite Chrome 
Brick. 


3 Copies of our Pamph- 
lets Nos. 1 and 2 will be 
gladly sent on request, 


JOHN G. STEIN & C° L'? Bonnybridge. Scotland 


Telephone: BANKNOCK 255 (4 lines) 
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8 reasons 
for using 


MAGNECON 


HOT ZONE LININGS 


in your rotary Cement Kilns 


Are not subject to chemical attack at highest 
operating temperatures. 


Will withstand kiln shut-downs without spalling. 
Will not disintegrate from thermal contraction. 
Have better than average hydration resistance. 
Will build up coating very rapidly. 


Are able to maintain coating during operation and 
during shut-downs. 


Will give increased cement production per lining. 
Will save maintenance time and cost. 


MAGNECON is recognised in many Countries as the 
ideal basic lining for the production of Portland Cement. 


CONSETT IRON CO. 


LIMITED 
CONSETT - CO. DURHAM - ENGLAND 


(fa 
TELEPHONES: CONSETT 34! (12 LINES). TELEGRAMS: STEEL, PHONE, CONSETT 
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DAYLOR 


CIRCULAR DUST 
COLLECTORS 


The Mechanism shown above is standard and is robustly built 
for 24-hours’ operation. 


J. DARNLEY TAYLOR LTD. 


undertake the design and installation of complete 
Dust Collection plants, including 
ducting. 


Our machines are extensively used on Packing Plants, Grinding Mills, Screening 
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone 
dusts, etc. 

With many plants already giving first-class performances, our Collectors are sold 
mainly on reputation and incorporate cyclone and filter sleeve principles, with 
fully auto-scavenging and rapping cleaning mechanism. 


May we help you with your problem? Write or telephone to : 
100 VICTORIA STREET, LONDON, 8.W.1. Telephone: ViCtoria 5677 





PAGE vi 


CEMENT AND LIME MANUFACTURE NOVEMBER, 1955 


Conquest 
of Space 


High in the list of economies effected 
by Bowaters’ multiwall sacks is economy 
of space. Empty, the sacks store neatly 
in their thousands, taking up the abso- 
lute minimum of storage area. Full, 
they stack close and tight, using to the 
full the space available on the lorry, in 
the railway wagon or in the ship’s hold. 
And the protection they give may be 
varied by changing the number and 


type of plies according to the nature of the 
product to be carried and the transit risks 
it runs. 

For producers of cement and other 
ground-rock products, Bowaters’ multiwall 
sacks — with pasted valve, sewn valve or 
sewn open mouth— provide efficient, econ- 
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rfect Product Packer 


The Bowater 7000 F.C. Packer is 
designed for the simultaneous 
weighing and packing of low-output 
ground-rock products. Deals with 
3-12 tons an hour in cwts, according 
to the characteristics of the 

material. Sack holder is mounted 
on an Avery pre-determined scale. 
Clear weight indication gives simple 
manual control. 


A growing market 


Bowaters are well placed to meet the demand for smaller unit 
packages, a demand stimulated by the rapid growth of the 
“Do-it-yourself”? movement in the past year or so. The prob- 
lems of packing small quantities of specialised cements and 
other ground-rock products can be met effectively by using the 
strong, well-made Bowater 7-lb, 14-lb and 28-lb bags. 


Bowaters make MULTIWALL SACKS, FIBRE DRUMS, PROTECTIVE PACKAGING 
PAPERS, CORRUGATED CASES, PAPER AND FILM BAGS and will be glad to 
discuss their applications to your business. 
Please write to: 
Divisional Sales Manager, Packaging Division 
. Bowater House, Stratton Street, Londen W1 MAY: 8080 
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for all industrial 


requirements 


Air Washers and Heaters—Pneumatic Conveyance 


Air Conditioning and Dust Collecting Plant 


DAVIDSON & COo., LTD. 


SIROCCO ENGINEERING WORKS 
BELFAST, NORTHERN IRELAND 


LONDON - MANCHESTER 
GLASGOW - LEEDS - CARDIFF 
NEWCASTLE - BIRMINGHAM 
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We specialise in complete Kiln Firing Plants 


or in unit machines including Central- 
shaft Ball Mills, Trunnion Ball Mills, Ring 
Roll Mills, etc. We are prepared to supply 
to anywhere in the world. 


Also Mechanical Handling Equipment, 
Pulverised Fuel Installations, Crushing, 
Grinding, Air Separating, Drying Plants, 
etc. 











CEMENT AND LIME MANUFACTURE NoveMBER, 1955 


PAGE x 






POLYSIUS Ltd. 
THE BRACKENS, ASCOT/BERKS. 


TELEPHONE: WINKFIELD ROW 395 
TELEGRAMS: POLYSIUS ASCOT 
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“Visco-Beth” Automatic 
Dust Collector working 
in conjunction with nitro- 
chalk screens at an I.C.I. 
factory. 


VISCO 


DUST COLLECTION 


In a variety of factories in which dust is produced in 
quantities, “ Visco-Beth” Automatic Dust Collectors have 
done much to eradicate the Dust Nuisance. 

For instance; in many cement, lime, chemical, fertilizer, 
sulphur, soap powder and similar plants over 99 per cent. 
of dust freed at crushers, conveyors, etc., is recovered at 
source before it can become airborne. Output is increased, 
buildings and machinery are no longer disfigured by a 
coating of dust and the atmosphere of the works is clean 
and healthy. 

* Visco-Beth” Automatic Dust Collectors have also proved 
highly successful in recovering lead-oxide during the casting 
of lead-bearing steel. 


Convert your Dust into Dividends the “ Visco- 
Beth” way. Apply for “‘ Modern Dust Collection 
and Fume Removal”, No. 532. 


Consult us on your Dust Problem 
Phone: Croydon 4181 


VISCO ENGINEERING CO.LTD. STAFFORD RD. CROYDON 


ALSO MAKERS OF WATER COOLING PLANT AND AIR FILTERS, ETC. 
B 
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fans 
for 


heavy duties 


Regardless of size— no matter what 
type-—if it’s a fan for use in the Cement 
Industry contact Keith Blackman. 
Fans for KILN DRAUGHT 
SECONDARY AIR 
CLINKER COOLING 
DUST REMOVAL 
KILN COAL FIRING 
SACK CLEANING Seren TIO induced draught 
‘or rotary cement n. 
acne Ge are TYPE: ‘Tornado’ 100” dia. HIGH 
EFFICIENCY blower with heavy pat- 
VENTILATING tern casing and impeller. 


UTY: A . ft. in. 
Write for the fully illustrated Booklet No. 25/31 S BT Ts} 10,000 «© ot means pore 


Keith Blackman Ltd 


MILL MEAD ROAD LONDON N17 


T.A. 7994/6407 


TECHNICAL JOURNALS 


from the 


USSR 


PUBLISHED IN THE RUSSIAN LANGUAGE 





The following journals, available on subscription from the Soviet Union, contain information 
on all the latest developments in cement production in the USSR. 


CEMENT 


Annual subscription 25s. Six issues 


CONCRETE AND REINFORCED CONCRETE 


Annual subscription 50s. Monthly 





A complete catalogue of Russian-language trade and technical journals will be sent free on request to 


COLLET’S BOOKSHOPS 


Dept. R9, 44 & 45 Museum Street, London, W.C.1. 


Cheques should be made payable to Collet’s Holdings Ltd. 
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BEVEL gear cutting 


WITH ATTRACTIVE DELIVERIES of 
machine cut gears for heavy industrial 
drives. 

Gears up to 14 ft. diameter can be 
supplied complete, finish machined from 
clients’ material or generated from fully 
machined blanks. 

To avoid delay enquiries should be 
accompanied by fully dimensioned 
drawings. 


Table Roller Drives on Slabbing Mill at the 
Steel Company of Wales Ltd., exposed to show THE 


bevel gears supplied by David Brown-Jackson Ltd. DAVID BROWN 


CORPORATION (SALES) LIMITED 
JACKSON DIVISION 


SALFORD WORKS HAMPSON STREET 
“MANCHESTER 5 
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SUPER REFRACTORIES 
for 
CEMENT & LIME WORKS 


High Alumina bricks and 
special shapes for Rotary and 
Shaft kilns. Full details 
available on request. 


: Alite Alumina —_—Refractoriness : 
2 No.1 69-72%, CONE 37-38 } 
:B.1 62-64%, 36 ; 
: B. 57-59%, 36 : 
: p. 39-42%, 33; 
G@eseus Sa eeccescccseeeccassseceas Seecece seaedd 


High-Temperature Insulating Bricks. 
‘‘PEER’’ Air-Setting Refractory 
Cements. 
“R’ Quality Firebrick for lower 
temperature work and resistance to 
abrasion. 





E. J. & J. PEARSON LIMITED 
STOURBRIDGE, ENGLAND 
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Produced in Sheet Steel 
in all thicknesses from 21 
gauge to 4”. For easy 
handling, all products 
are packed in bundles of 25 or 50 
according to weight and marked to 
customer's specification. 


TAPHOLE TUBES 


n 
Customer's Specificatio 
to 





SOLE MANUFACTURERS TO THE 
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION 


FLOUCH GARAGE and 
ENGINEERING COMPANY 


HAZLEHEAI ear SHEFFIELD 


YORKSHIRE 











THE HIGH-CAPACITY AUTOMATIC 


VERTICAL 
KILN 


Forty years’ continuing development based on 
the original principle of the patent of 1912 
(then acquired by us) gives us an unequalled 
background of experience. During this period 
output per kiln has increased from 40 to 50 
tons per day up to 190 or even 200 tons per 
day in some cases. 

The introduction from time to time by others 
of designs which have since been discarded has 
served to confirm the correctness of our line of 
development. 

Production of high-quality Portland cement 
clinker is combined with the advantages of:— 
Lower heat requirement of about 1700-1800 
B.T.U. per Ib. of clinker; power requirement of 
only 15-16 h.p.h. per ton; small space require- 
ment of about 10 square yards; easy adjustment 
of output by shutting down for shifts or for 
days and restarting simply by switching on 
Blower; lower initial cost of plant. 





Top of Kiln 


**‘LOESCHE” KILN 
INSTALLATIONS 
now on order or build- 
ing in Australia, New 
Zealand (North and 
South Islands), Japan, 
and Western Europe. 





Hydraulically-operated discharge chutes 


DELO (ENGINEERS), LTD. 


138 BOROUGH HIGH STREET, LONDON, S.E.1. TEL. : HOP 0085/6. Telegrams : Claycomp, Sedist, London- 


ASSOCIATED WITH 
Clayton Equipment Co., Ltd., Hatton, Derby, and Loesche H.u.Z. Dusseldorf. 
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ye amount of air penetrating the bed 

of rhe FOLAX GRATE COOLER can be Other features are efficient heat re- 
adjusted independently of the amount cuperation, air quenching, effective 
of air required for the burning in the cooling permitting immediate grinding, 
kiln, and the cooler and kiln speeds iow head room, low power consump- 
are independent of one another. tion and small maintenance cost. 


ne FOLAX GRATE COOLER—the cooler with horizontal grate and positive 
conveying of the clinker—is supplied by : 


FL SMITH ¢ C0. io. 


105, PICCADILLY, LONDON, W.!. 


TELEPHONE: GROSVENOR 4100 (17. lines). 
TELEGRAMS: FOLASMIDTH, TELEX, LONDON. 
CABLEGRAMS: FOLASMID’ LONDON. 


‘ 
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Reducing the Loss of Dust. 

METHODS used in the reconstruction of two rotary kilns 2-8 m. and 2-3 m. diameter 
by 61-5 m. long (g ft. 2 in. and 7 ft. 6 in. by 202 ft.) of an old design at a 
Russian cement works are described by S. A. Grazhdanski in ‘“‘ Tsement ”’ 1954, 
20 (2). The length of the burning zone was increased from 8 m. to 16 m. (26 ft. 6 in. 
to 53 ft.) and riveted shells were replaced by welded shells. The diameter of the 
kilns was unchanged. The kilns were lengthened to 75-5 m. (248 ft. 3 in.) by the 
addition of welded units 16 m. (53 ft.) long and 3 m. (9 ft. 10 in.) diameter at the 
back-end of each kiln. The length of the dust chamber was reduced from 21 m. 
(€9 ft.) to 7 m. (22 ft. 8 in.) as shown in Fig. 1. Each kiln was shut down for 23 
days and the whole reconstruction was completed in four months. 

Kiln and performance data before and after reconstruction are given in 
Table 1. The slightly lower hourly output of kiln No. 1 compared with kiln No. 2 
was due to insufficient fan power. Tests on the reconstructed kiln No. 2 showed an 
inerease in output of 46 per cent. There was, however, a greater loss of dust. 
In the study of the dust problem on kiln No. 1 prior to its reconstruction, samples 


———— —— 
Riis 9 NSLS 
pyre 


7 


rt — ZW 
tt ha 


Fig. 1.—Kiln No. 1 Before and After Reconstruction. 
( 67 ) 
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Fig. 2.—Method of Fixing the Chain in the Conical Part of the Kiln. 


were taken during the passage of the material along the kiln. It was noticed in 
these tests that if the material left the chain-zone in a dry and ground state it 
remained in that form throughout most of its passage towards the burning zone. 
The loss of dust was then high. If, however, the material left the chains in the 
form of granules, 70 to 80 per cent. of it reached the burning zone in that state 
and consequently there was a sharp decrease in the loss of dust. Thus the more 
efficient the granular formation in the initial drying zone the higher is the per- 
centage of the granules reaching the burning zone and the less the loss of dust. 
It is in this direction that a solution to the problem of reducing the loss of dust 
was sought. 

Prior to the reconstruction of kiln No. 2 the chain zone was 2.3 m. (7 ft. 6in.) 
diameter with chains hanging in festoons. The length of the chain curtain was 
9°3 m. (30 ft.). In order to study the effect of the chains on the granulation of the 
material, tests were made with chain zones of varying lengths and type. A chain 
curtain 12 m. (39 ft. 8 in.) long was tested first. This was unsatisfactory as the 
material accumulated in the chains, forming a steep cone, its passage was slowed 
and excessive grinding by the chains took place with no granular formation. 
The loss of dust was high and the dust-chamber continually overflowed. As the 
pulverisation of the material was mainly due to the grinding action of the chains, 
the length of the chain zone was reduced to gm. (29 ft. 4in.) and the tests re- 
peated. Some improvement was noted but the loss of dust was still high. It 
was thought that better results would be obtained if the passage of the material 
through the wider part of the kiln could be hastened. A cast-iron helix was fitted 
for that purpose, as shown in Fig. 2. The helix resulted in a considerable improve- 
ment in the formation of granules and the loss of dust was much reduced. As, 
however, the rate of the kiln-feed was increased the loss of dust increased again. 
The helix was not able to deal efficiently with the additional material. For this 


* $ 
4 


(a) 


(a) ee ea! Kiln. (b) Method of fixing the chain in the conical part of the kiln. (1) Kiln shell; 
(2) brick lining ; (3) transition cone; (4) chain; (5) shell of narrow part of the kiln; (6) bracket. 


Fig. 3.—Method of Fixing the Unloading Chains in the Transition Cone of the Kiln. 
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TABLE 1 


Kiln No. 1 Kiln No. 2 


Before After Before After 
reconstruction | reconstruction | reconstruction | reconstruction 





Kiln length (ft.) .. Bae 172°8 | 212:2 | 172°8 i 212°2 
Length of burning zon 
(ft.) a “ tg 22°5 45 22°5 45 





Dia. of drying zone (ft.).. | 6°5 8-4 6°5 8-4 








Length of dust chamber 


(ft.) 42 ° 42 





Pressure in dust chamber 
(mm. water gauge) .. 15 13 








Diameter to length ratio of 


kiln =e Ys 29 ° 29 








Heat exchange area (sq. 
ft. is cs a 


Exit-gas temperatures 
(deg. C.) ei are 





Standard coal consump- 
tion (kcal./kg.) 





Kiln output (tons per 
hour) igs a 








Percentage increase in 
output .. 4 ee 





reason the helix was dismantled for the next test, the chain was shortened by a 
further 3-6 m. (12 ft.) and this length of the curtain was transferred to the feed- 
end of the zone. The tightness of the curtain was also increased. In this way a 
“moist ” curtain was provided which reduced the loss of dust due to a more 
liberal coating of slurry on the chains. In addition the thickness of the brick 
lining was also reduced in order to reduce the steepness of the cone formed by the 
material and to check its accumulation. Samples taken at various stages of the 
passage of the material proved that most of the material left the chain zone in the 
form of granules. 

The output rose to 8-8 tons per hour but the loss of dust was still considerable. 
During a routine stoppage of the kiln two unloading helices were fitted into the 
kiln transition cone as shown in Fig. 3. The length of the curtain was increased 
to 8-4 m. (27 ft. 3in.). The helices were fixed to brackets welded to the shell of 
the kiln. The helical blades were 20 mm. (0°8 in.) thick by 30 mm. (1-2 in.) high 
and arranged at an angle of 15 deg. to the vertical plane. This proved to be 
successful. Single granules up to 20mm. (0°8in.) diameter appeared, and in 
general the granular residue on a sieve of 300 apertures per square centimetre was 





Pace 70 CEMENT AND LIME MANUFACTURE NOVEMBER, 1955 


more than go per cent. The moisture content of the granules was from 12 to 17 
per cent. The success of the method was proved in subsequent operations of the 
kiln, when the output of clinker increased to 9 tons per hour or slightly more 
and the loss of dust was reduced by about 8 per cent. 


Methods of Testing Cement and Concrete. 


The following notes are taken from the Report of the Road Research Board for 
the Year 1954 (H.M. Stationery Office. Price 4s.). 

COMPRESSIVE TEST FOR CEMENT.—A test for the strength of cement which was 
suggested by the Associated Portland Cement Manufacturers, Ltd., for inclusion 
in the British Standards is a crushing test on concrete cubes containing fixed 
quantities of cement and water. The Board co-operated with 21 other laboratories 
in comparative tests using (a) aggregate from one source and (b) an aggregate 


chosen by each laboratory independently. It was found that using the first, or 
“standard,” aggregate the reproducibility between laboratories was about as 
good as that obtained with the existing vibrated-mortar cube test. With the 
different local aggregates the reproducibility was not as good, although the 
aggregate was required to comply with a restrictive specification. The British 
Standards Institution has, however, accepted in principle the test using local 
aggregates, since the difficulties which would be involved in calling for a standard 
aggregate were considered to be too great in relation to the somewhat better 
reproducibility that would be obtained. The test is likely to replace the existing 
tensile briquette test which is liable to show wide variations. 

ACCURACY OF TESTING MACHINES.—Cases have arisen of differences between 
the results of compression tests carried out in different machines on groups of 
nominally similar concrete cubes. A study showed that discrepancies amounting 
to Io per cent. or so between certain machines employing elastic-steel weighing 
rings and those with hydraulic measurement of the load were due in part to mis- 
alignment of the weighing rings. 

The effect of friction in the spherical seatings of the platens of the testing 
machines has also been examined. In some machines the surfaces made contact 
only over a small annular area so that the film of lubricant was pierced and metal- 
to-metal contact was established under high loads. Reworking the surfaces of the 
spherical seating in one of the machines and using a special grease reduced the 
coefficient of friction in the seating from 0-6 to 0-04 and enabled it to move 
under load. 
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Alkalis in Portland Cement. 


POTASSIUM SALTS AS BY-PRODUCTS. 


THE presence of sodium and potassium in Portland cement is generally regarded 
as undesirable because it is generally considered that they tend to increase the 
wear of the lining of rotary kilns, affect the setting and hardening of cement, and 
are responsible for some of the reactions in concrete which cause efflorescence 
affect paints, and may even destroy the concrete if akali-sensitive additives are 
used in its manufacture. In view of the possibility of producing potassium and 
sodium salts as by-products of cement manufacture, this problem is discussed in 
“* Cement—Wapno—Gips ”’ (1955, No. 1), by C. Haranczyk, who writes as follows. 

Alkalis in Portland cement are derived from the raw materials and the coal ash. 
In considering the behaviour of alkalis during the burning process, and particularly 
assessing the suitability of the raw materials for producing potassium salts, 
one must introduce an alkali coefficient which is defined as the percentage ratio 
of the potassium to sodium oxides, that is MP = 0. The application of this 
coefficient is based on differences in the behaviour of these two compounds in the 
raw materials as well as in the manufacturing processes. The value of the coefficient 
indicates the suitability of the material as a special additive for increasing the 
amount of potassium obtainable and should be between 3 and 4 for the minimum 
K,O content of 4 per cent. Raw materials normally used have from 0-1 to 1-5 by 
weight of alkalis. ‘In limestones the alkali content is usually less than I per cent. 
In the burning process the alkali content of clinker diminishes very rapidly in 
comparison with that of the cement raw materials. Hence the sodium oxide is 
usually regarded as mainly responsible for the effect of alkalis on cement. The 
total content of alkali in clinker is from 0-6 to 0-8 per cent. 

The amount of potassium oxide volatilised in the burning process is usually 
assumed to be 1 per cent by weight of clinker. 

A certain amount of alkali is also contained in the fuel. Assuming that the coal 
consumption is 40 per cent. of the clinker produced, that the ashis 15 per cent. of 
the coal, and that the alkali content of the ash is 4 per cent., for a clinker produc- 
tion of 1,000 tons a day the alkali content would be 1000 x 0:4 X O°-I5 X 0°04 = 
2°5 tons. The amount of coal ash absorbed by clinker is estimated to be from 
14 to 100 per cent., depending on the type of kiln. If the absorption takes place 
before the burning zone a large proportion of K,O is volatilised in the burning zone, 
and this can be recovered from the gases together with a certain amount of dust. 
This can be done, however, only by means of electrostatic precipitators as the 
average size of the particles does not exceed 10 microns. It is also possible to 
introduce additional alkalis, mainly sodium hydroxide or sulphite lye, in the form 
of slurry-fluidising agents; the total amount of alkalis normally introduced in 
this way is, however, small and can generally be ignored. The reintroduction 
into the kiln of dust from the filters has also been suggested as a method of in- 
creasing K,O content, but this may lead to accelerated wear of the kiln lining. 
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In general the production of potassium salt as a by-product of cement manu- 
facture is economical only if the raw materials are rich in potassium. 


The Effect of Alkalis on the Properties of Cement. 


At the high temperatures of the burning zone, acids such as sulphuric and 
hydrochloric are expelled from their salts and substituted by SiO,, Al,O3, or P,O; ; 
this facilitates the formation of silicates and alumino-silicates. There is also a 
tendency for an increase in the volatility of sodium and potassium which enter 
into combination with the free sulphuric and hydrofluoric acids to produce volatile 
salts; whether sodium sulphate is formed is doubtful. The potassium and sodium 
oxides, eliminated from their compounds by thermal decomposition, combine 
with acids according to the foregoing reactions and produce volatile salts, or they 
are volatilised in the form of oxides. Part of the alkali is absorbed by the clinker 
compounds. The basic difference between sodium and potassium is the compara- 
tively high volatility of the latter. 

Investigations by H. Woods on the volatility of alkali and its dependence on the 
temperature, the burning time, and the amount of volatilising agent, are an im- 
portant guide to the correct method of burning clinker when large amounts of 
alkalis are present and lead to a confirmation of the importance of the alkali 
coefficient. He found that K,O volatilises rapidly only at temperatures higher than 
1100 deg. C.; even prolonged burning at or below this temperature has an insigni- 
ficant effect on the loss of K,O. Samples heated at 1350 deg. C. for half an hour 
had their K,O content reduced from 1-7 per cent. to 0-2 per cent. and heating 
at this temperature for 1} hours reduced the K,O content to o-o1r per cent. Na,O 
heated under similar conditions had, even after prolonged heating, only a very 
small degree of volatility. Results corresponding to the industrial conditions of 
burning clinker were obtained after burning for 1 hour at 1250 deg. C. ina laboratory 
furnace. Additions of CaF, to the kiln-feed had no effect on the volatility of K,O 
and Na,O; calcium sulphate (CaSO,) inhibits the volatility of both, however. 
This inhibiting effect of CaSO, on the volatility of alkalis is confirmed by spectral 
analysis: completely to eliminate this effect it is necessary to employ temperatures 
given by the electric arc. 

The best results in lowering the K,O content of clinker are obtained by additions 
of from 0-5 per cent. by weight of calcium chloride. To obtain similar results for 
Na,O, the addition of 2-63 per cent. of calcium chloride is necessary. Calcium 
chloride in clinker acts as a fluxing agent, which is a further advantage. The 
addition of sodium chloride increases the volatility of K,O, but also increases the 
Na,O content. 

Another method of reducing alkali in clinker, as proposed by H. M. Larmour, 
involves subjecting the clinker to a reducing flame as it leaves the kiln and enters 
the cooler. In this way, by reheating the clinker to a temperature approaching 
that in the burning zone, and consequently by its slow cooling, it was possible to 
lower the K,O content by 18 per cent. and the Na,O content by 15 per cent. 
compared with the normally produced clinker (40 per cent. C,S). 
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It is sometimes considered that alkalis possess mineralising properties that 
facilitate clinker burning. It is therefore of interest to see what effect a reduced 
alkali content in clinker may have on the degree of clinker burning, the formation 
of the liquid phase, the mineralogical composition of clinker, and the amount of 
C;,S formed. Considerable analogy was found between the system CaOQ—2 CaO. 
SiO,—Na,0.Al,0, and the system CaO—z2 CaO. SiO,—CaF,, which explains to a 
certain extent the behaviour of Na,O as a mineralising agent. It was reported by 
W. C. Hanson and R. H. Bogue that substituting K,O or Na,O for CaO to the 
extent of 0-5 to 2 per cent. in a mixture of oxides corresponding to the composition 
of the kiln feed burnt at 1425 deg. C. resulted initially in lowering the free-lime 
content, which, however, increased again with 2 per cent. substitution. Later 
investigations showed that the introduction of Na,O to the system Si0,—Al,0,— 
CaO reduces the amount of the combined lime. A similar effect is ascribed to 
K,O, which stabilises C,S by dissolving in it and thus hinders the formation of C,S. 
In addition there is often a partial decomposition of C,S accompanied by liberation 
of free lime. Calculations show that 0-5 percent. of K,Ocan be responsible for the 
formation of 20 per cent. of the solid solution of potash in C,S, and for 6-5 per cent. 
of the free lime. A well crystallised clinker rich in K,O will have more free lime 
in it than a clinker of a similar composition but cooled slowly and containing 
CaSQ,. This is explained by the possible formation of more stable sulphates. 


New Cement Works in Switzerland. 
A new cement factory is being built at St. Maurice, Switzerland, at a cost of 
15,000,000 Fr. 


Cement Production in Turkey. 

The capacity of the cement works in Turkey was 1,010,000 tons at the end of 
the year 1954. Seven new factories are at present being constructed and a further 
six are planned. The annual capacity is expected to be 2,000,000 tons in 1957 and 
2,680,000 tons in 1958. 


New Cement Works in Afghanistan. 

The Techno-Export Company of Czechoslovakia is to build a new cement works 
at Jebel-uz-Seraj, Afghanistan, at a cost of 1,500,000 dollars. It is reported that 
the factory will have a capacity of 100 tons per 24 hours. The Afghan Government 
estimates that the annual requirement of cement in Afghanistan is 60,000 tons. 


New Cement Works in Canada. 

It is reported that tne Swiss-owned St. Lawrence Cement Company is to build a 
new factory at Clarkson, Ontario, at a cost of 15,000,000 dollars. The factory 
is expected to produce about 250,000 tons a year and is due to come into operation 
in 1957. The same company recently built a cement factory near Quebec City. 
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The Passage of Materials in Rotary Kilns. 


A detailed account of an investigation of the passage of materials along rotary 
kilns in given by Mr. Johs Rutle, of A/S Christiania Portland Cementfabrik, 
Oslo, Norway, in ‘“ Pit and Quarry ” for July 1955. The research was undertaken 
in collaboration with the Joint Establishment for Nuclear Energy Research at 
Kjeller, Norway, where it was found possible to prepare radio isotopes by activat- 
ing in an atomic pile the raw meal used in cement manufacture. Activated 
raw meal was added to the slurry in quantities of 3-3 grammes every three minutes 
during a period of two hours. The total activity of the 40 portions added was 30 
millicures Na24. Starting three hours after the addition of the first portion of 
activated raw meal, samples of the clinker were taken at intervals of 12 minutes, 
and these samples, each of 14 litres, were weighed and their radioactivity measured. 
The samples were taken until no activity was present. 

In another test a single sample weighing 200 grammes and with a radioactivity 
of 50 millicures Na24 was added at the slurry inlet ard its passage along, the 
kiln was noted by measuring the radiation through the shell of the kiln at points 
33 ft apart. 

The investigation showed that (1) Materials fed to kiln at the same time passed 
through the kiln ai different speeds; (2) The rate of progress increased gradually 
when the materials moved from the chain-section and reached a maximum 
in the calcining zone; thereafter the rate decreased and was a minimum in the 
burning zone; (3) The progress of the materials varied considerably in different 
kilns; these variations could not be attributed to differences in the speed or dia- 
meter of tae kilns. The results also indic: ted a particularly high dust circulation 
in one kiln, and that most of the dust was picked up by the gases in the calcining 
zone. 

The wide variations in the rate of progress were in all cases attributed to differ- 
ences in the size and grading of the nodules; the smaller the nodules, the higher the 
rate of progress. The extremely high rate in the calcining zone is also attributed 
to the carbon dioxide expelled in this zone, causing a fluidising or the charge when 
it penetrates the layer of materials, that is an “‘airslide”’ effect. The effect of 
various factors, such as the draught and the temperature of the burning zone on 
variations of the loading in the burning zone, can be seen from the results of the 
investigation. 

The investigations led to the conclusion that a uniform grading of the nodules 
leaving the chain-section is very important. The chain-system should be adjusted 
to produce nodules with a low dust content because such nodules will as a rule 
have the most uniform rate of flow and hence the smallest variation in the loading 
of the burning zone. The nature of the material to be used should be considered 
when designing the kiln and deciding its slope. This is not possible to-day, but 
the radio-isotope seems to be an excellent means of extending knowledge. 
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The author gives his views as follows on the phenomena noted, namely that 
materials fed to a kiln at the same time pass along the kiln at different speeds, that 
the speed of flow was different in different kilns, and that the speed of passage 
varied in different parts of the same kiln. 

In the lower part of the chain-section the materials are formed into nodules of 
various sizes that differ in different kilns. As a rule, the less the water content of 
the nodules the higher their dust content. Samples taken when the kilns have 
been stopped have shown that the grading of the nodules passing from the chain- 
section has a bearing on the grading of the material in the zones between the chain- 
section and the burning zone. The coarser the grading after the chain-section the 
coarser the grading in zones between the chains and the burning zone. The grad- 
ing, however, becomes finer as the materials pass through the de-watering and 
calcining zones, as the nodules are subjected to abrasion and become more rounded, 
and the dust content increases successively. The abraded materials fill the 
voids between the nodules. 

The gradually increasing speed of travel from the chain-section towards the 
burning zone is supposed to be due to the change in the grading of the nodules 
because of their movement along the kiln. In the calcining zone the carbon 
dioxide is expelled. This effect, which will be particularly pronounced when the 
charge contains much dust, is the same as the principle utilised in airslides for 
the transportation of fine materials, and may be of considerable importance for 
material passing through the calcining zone. The expelled carbon dioxide reduces 
the angle of repose and thus increases the speed of travel. 

The materials delivered to a kiln at the same time have a wide variation in 
grading when they pass out of the chain-section. Some materials are formed into 
big nodules, some into small nodules, and others occur as dust. It has not been 
established whether these differences in grading are due to the variations in the 
nature of the materials delivered to the kiln. However, the difference in grading 
of the materials passing from the chain-section explains the mixing of the materials 
taking place in the kiln, as the nodules, and particularly the dust, will have a higher 
speed in the kiln than the big nodules. 








Cement Industry in Uganda. 
The Uganda Cement Industry is to treble the capacity of the Tororo factory 
by the end of 1957 making available a production of 150,000 tons per year. This 
would meet Uganda’s normal requirements and provide a surplus for export. 


Cement Production in Persia. 
The cement factories of the Persian Seven Years’ Plan Organisation produced 
62,225 tons of cement in the year ended March 1955. 


The Cement Industry in Ecuador. 
It has been decided to proceed with the construction of a cement factory at 
Guapan under the management of Industrias Guapan S.A. with a capital of 
about £580,000. 
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The Cement Industry in Europe. 


A REPORT entitled ‘‘ The Cement Industry in Europe ” has been issued from the 
office in Paris of the Organisation for European Economic Co-operation. It is 
published in the English and French languages; the English edition may be obtained 
from H.M. Stationery Office or through any bookseller at 7s. 

The report states that cement production in the O.E.E.C. countries of Europe 
has developed and is continuing to develop very rapidly. The O.E.E.C. countries 
comprise Austria, Belgium, Denmark, France, Germany, Greece, Iceland, Eire, 
Italy, Luxemburg, the Netherlands, Norway, Portugal, Sweden, Switzerland, 
Turkey, and the United Kingdom. During the last three years the expansion 
has been comparable to that of more recently established and highly progressive 
industries and has exceeded the average for industry asa whole. In the O.E.E.C. 
countries output nevertheless increased more slowly from 1951 to 1954 (about 
25 per cent.) than from 1948 to 1951 (about 50 per cent.). In 1953 the cement 
industry of these countries produced over 59 million tons, valued at from 
$650,000,000 to $700,000,000. In 1954 output rose to over 62 million tons. 

Cement production in the O.E.E.C. countries during the last thirty years has 
developed much more rapidly than others and faster even than the cement industry 
in the United States. Production amounted to 14,000,000 tons in 1923, 25,000,000 
tons in 1930, 36,000,000 tons in 1938 and 50,000,000 tons in 1951. World produc- 
tion rose from 48,000,000 tons to 150,000,000 tons between 1923 and 1951. The 
index of production for the cement industry rose to 346 in 1951, using 1923 as 
reference year, whereas the index of production for all manufacturing industries 
was 228. Cement production in the O.E.E.C. countries between 1923 and 1951 
increased by about 36,000,000 tons, whereas production in the United States 
increased by only about 18,000,000 tons. 

Production continued to expand during 1952 and 1953, the total for O.E.E.C. 
countries rising to 53,500,000 tons in 1952 and 59,000,000 tons in 1953. During 
the same period, production in the United States rose to 42,600,000 tons in 1952 
and 44,000,000 tons in 1953. Output has increased in almost all cement-producing 
countries, but the expansion was particularly marked in Germany (nearly 30 
per cent. more than in 1951), Italy and France. In 1954 production remained 
at the high level reached in 1953. However, although total output was higher 
in 1954 (more than 62,000,000 tons), the rate of increase in 1953 was not maintained 
in 1954. Whereas total production rose by 6 per cent. from 1951 to 1952 and 
by ro per cent. from 1952 to 1953, the increase was only 5 per cent. from 1953 to 
1954- 

At the beginning of 1950 there was surplus capacity, mainly in Germany 
(3,100,000 tons), Italy (2,000,000 tons), Belgium (1,400,000 tons) and France 
(800,000 tons). Nevertheless, capacity rose from 50,000,000 tons to 54,000,000 
tons during 1950, chiefly as a result of increases in Germany and Italy, where 
consumption expanded very rapidly during the year. At the same time in some 
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countries new plant was installed and equipment modernised with the result 
that capacity was 57,000,000 tons at the end of 1951 and 60,000,000 tons at the 
end of 1952. Plans for new plant and the modernisation and extension of existing 
facilities brought the total capacity up to about 64,500,000 tons at the end of 1953. 
As production rose to 59,000,000 tons in 1953, proportionately better use was 
made of the capacity than in 1950. Similarly, at the end of 1954 capacity was 
more than 67,000,000 tons and production about 62,000,000 tons. 

In 1950 there were 374 cement works in the O.E.E.C. countries, 147 of which 
had a capacity of more than 150,000 tons, accounting for 69 per cent. of the total. 
Three-quarters of these works were equipped with rotary kilns and 25 per cent. 
with vertical kilns. In 1950, equipment was on an average from ten to twenty 
years old. Inthe same year, plans were made for installing new plant and modern- 
ising and extending existing plant, and recent information shows that these plans 
have been carried out and even substantially exceeded in a number of countries. 

A new plant with two rotary kilns and a capacity of 420,000 tons was built 
in Belgium in 1951, and in the same year three works with two rotary kilns and 
one vertical kiln, with a capacity of 300,000 tons, were built in France. In 1952 
another works with one vertical kiln with a capacity of 50,000 tons was built in 
France. In Italy a works with one rotary kiln and a capacity of 120,000 tons was 
installed in 1951; in 1952 another works was built with one rotary kiln and a capacity 
of 80,000 tons; in 1953 four works with a combined capacity of 240,000 tons and 
with two rotary kilns and two vertical kilns were completed; in 1954 six works 
with a total capacity of 800,000 tons and with four rotary kilns and two vertical 
kilns were constructed. In Switzerland a works was built in 1953 with a capacity 
of 115,000 tons, with one rotary kiln. In the same year, in the United Kingdom 
a works was built with one vertical kiln with a capacity of 30,000 tons. Between 
1952 and 1954 six works with seven rotary kilns were built in Turkey with a total 
capacity of 752,000 tons, but in the same period some kilns were taken out of 
commission. 

To sum up, countries which have supplied data on this subject have together 
25 works equipped with 20 rotary kilns and seven vertical kilns, representing a 
capacity of nearly 3,000,000 tons, built between 1951 and 1954. 

Most of the new equipment consists of rotary kilns, and the principal countries 
which have carried out such investments are Italy, France, Portugal, United 
Kingdom, and Belgium. In 1951 eight rotary kilns and one vertical kiln were 
installed in existing works; in 1952 there were installed 18 rotary kilns and four 
vertical kilns; in 1953, 20 rotary and five vertical kilns; in 1954, 11 rotary and two 
vertical kilns. To these should be added ten rotary kilns installed between 1951 
and 1954 in Portugal and four in Austria, although, in the latter case, the year 
in which they were installed is not given. 

Modernisation and enlargement schemes were carried out during 1951-1954 
as follows: Italy, 15 rotary kilns and two vertical kilns; France, 13 rotary and four 
vertical kilns; Portugal, ten rotary kilns; the United Kingdom, nine rotary kilns; 
Belgium, seven rotary kilns; Switzerland, two rotary kilns and six vertical kilns; 
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Sweden, 4 rotary kilns; Austria, one rotary and three vertical kilns; Denmark, 
three rotary kilns; Eire, two rotary kilns; the Netherlands, one rotary kiln. The 
total for all countries from which information has been received is 67 rotary and 
15 vertical kilns. The number of kilns installed in Germany is not yet known. 
Consequently, between 1951 and 1954, 87 rotary and 22 vertical kilns were installed. 

Labour accounts for one-fifth, at most, of total production costs. In 1950, 
about 80,000 workers were employed in the cement industry in the O.E.E.C. 
countries and the output (annual average) was 560 tons per productive worker. 
In the United Kingdom in the year 1951, 11,900 productive workers produced 
10,300,000 tons of cement; in 1954, 12,300 productive workers produced 12,840,000 
tons of cement. 

In the United Kingdom, the proportion of cement delivered loose in 1954 
was 20 per cent. In only three other countries was more than 20 per cent. 
delivered loose, namely Sweden 30 per cent., the Netherlands 22 per cent., and 
Switzerland 21} per cent. 

Exports of cement rose steadily from 1950 to 1953. In 1952 exports were 
7,500,000 tons, and 7,980,000 tons in 1953. These quantities represented about 
13°5 per cent. of production in 1953. In 1954, total exports were about 6,500,000 
tons and represented only 10-4 per cent. of the output. In 1954 the United 
Kingdom, Belgium, Germany and France were responsible for 87 per cent. of 
all cement exports from O.E.E.C. countries. 

Forecasts of increased capacity during the next three years are as follows. 
Italy: seven new works with seven 1otary kilns representing an annual capacity 
of 735,000 tons. United Kingdom: one works with one rotary kiln and a capacity 
of 175,000 tons. Denmark: one works with one rotary kiln of 125,000 tons 
capacity. Full information on German projects is not available, apart from one 
works with two kilns due to be completed in 1955. In addition, Italy has plans 
for installing in existing works during the next three years eleven rotary kilns 
and three vertical kilns with a capacity of 1,340,000 tons During the same 
period Belgium plans to install five rotary kilns to replace existing units, Austria 
four rotary kilns and two vertical kilns, Sweden three rotary kilns, Switzerland 
two rotary kilns and two vertical kilns, and France two rotary kilns and one vertical 
kiln. Denmark will install one rotary kiln in 1955. Turkey has a considerable 
development programme as a result of which its productive capacity might be 
doubled by 1957. It is anticipated that the annual capacity of the United Kingdom 
will be 12,700,000 tons at the end of 1955, 13,000,000 tons at the end of 1956, 
and 13,250,000 tons at the end of 1957. 
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The “Self-Desiccation”’ of Portland Cement Pastes 


AN investigation has been made by Mr. L. E. Copeland and Mr. R. H. Bragg, of 
the American Portland Cement Association, into the rate of hydration of Portland 
cement pastes hardened in sealed vials compared with moist-cured pastes. The 
authors state that when freshly placed concrete is cured, some of the initially 
free water becomes combined chemically with cement constituents, creating a 
structure whose external dimensions are not appreciably different from those of the 
mould. Although the volume of the solid phase increases as curing proceeds, 
the volume of the new solid is less than the combined volumes of the cement 
and water before chemical combination takes place, and the concrete will absorb 
water if water is available. Since most of the hydration products are colloidal, 
the surface area of the solid phases increases enormously during hydration, 
and a large part of the free water becomes adsorbed on these surfaces. If the 
system is sealed to prevent ingress of water, the removal of free water by chemical 
reaction leaves too little water to saturate the solid surfaces, and the relative 
humidity in the system decreases. This effect has been called “ self-desiccation.”’ 
From a consideration of the internal volume changes of the system (cement plus 
water) and the fact that cement hydration products (gel) can form only in water- 
filled space, Mr. T. C. Powers has shown that self-desiccated pastes should ex- 
perience a reduction in the amount of liquid water in contact with the solid phases. 
From this he argued that the rate and extent of hydration should be lower than that 
obtained with pastes that are cured continuously moist. The data were used to 
show that, in a sealed specimen, hydration would cease when the chemically 
combined water became equal to about one-half the initial mixing water, and 
that maximum hydration of cement could not occur with water-cement ratios less 
than about 0°5. 

Data of various investigators obtained from studies of cement hydration at 
various relative humidities were cited as an indication that useful hydration 
would cease when the relative humidity of a sealed paste had fallen to about 75 
or 80 per cent. 

The paper gives the results of simultaneous measurements of relative humidity 
and extent of hydration of neat cement pastes cured in sealed flasks at room tem- 
perature for one year. Initial water-cement ratios of 0-44, 0°53 and 0-59 were 
chosen as being representative of the water-cement ratios normally used in making 
concrete. Originally it was intended that the experiments continue until no 
measurable changes could be detected, but they were concluded at one year when 
it became apparent that further changes were likely to be small and that equili- 
brium would not be reached for several years. 

The experiment was designed to obtain measurements of total water, chemically 
combined water, and 1elative humidity of neat cement pastes at scheduled time 
intervals. The pastes were cured (a) in sealed containers and (+) continuously 
moist in order to determine the effect of self-desiccation on the rate and extent of 
the hydration of the cement. 
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A summary of the results of the investigation is as follows: 

(x) The relative humidity within sealed pastes decreased as the cement hydrated. 
(2) At a given age the relative humidity was higher the higher the water-cement 
ratio. (3) At the lowest water-cement ratio used, namely 0-44, the lowest relative 
humidity reached was 94 per cent. at one year. (4) With water-cement ratios equal 
to or greater than 0-53, sealed and moist-cured specimens hydrated at the same 
rate throughout the test period. (5) With a water-cement ratio of 0-44, the rate of 
hydration of sealed specimens was below that of moist-cured specimens after the 
first ten days. Sealed specimens required 45 days to reach the same amount of 
hydration produced in 28 days by moist curing. The effect of self-desiccation is 
greater at later ages. (6) The rate of hydration was lower the lower the water- 
cement ratio after the first ten days; this was true for both methods of curing. 

In a previous publication of the laboratory of the American Portland Cement 
Association it was concluded that to obtain the maximum possible rate of hydra- 
tion at constant temperature concrete must be kept saturated or nearly so. The 
experiments reported in this paper show that such a statement is true for water- 
cement ratios less than about 0-5. For higher water-cement ratios the rate of 
curing in sealed specimens is the same as that in specimens kept fully saturated. 
This indicates that, if a curing membrane were perfectly impervious, membrane- 
curing would be as effective as water-curing for all but the richer grades of concrete. 

Details of the tests are given in the Bulletin of the American Society for Testing 
Materials for February 1955. 








New Cement Works in Colombia. MISCELLANEOUS ADVERTISEMENTS. 


A new cement works is to be built at 
Cordoba with a capacity of 150 tons a SCALE OF CHARGES. 
day; the capital of six million pesos is Situations Wanted, ada a word ; minimum 7s. 6d. 
: : Situations Vacant, 4 patel minimum 10s. 
being provided by the owners of the Box manber 1s. exive. The eng ement of persons 
cement works at Antioquia and Atlantico. these advertisement subject t0 the noti- 
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The Industrial Development Institute 
of the Ministry of Development is to 
build a cement works at Boyaca at a cost 
of two million pesos. It is reported that 
Mr. Henry Kaiser, the American indus- 
trialist, is interested in this project. 


answering 
fuanen a Vacancies Order, 1952. Other mi: 

laneous advertisements, 4d. a word; 10s. minimum. 
Advertisements must reach this office by 
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SITUATION WANTED. 


Mechanical engineer, 31, experienced in lay-out and 
operation of vertical kiln cement plants, seeks res- 
ponsible position as design or plant engineer, at home 
or abroad. Box 2140 Cement and Lime Manufacture, 
14 Dartmouth Street, London, S.W.1. 


FOR SALE. 
FOR SALE. Secondhand rotary Louvre drier 


* CONCRETE SERIES” 


Books on Concrete 


For a complete catalogue giving prices 
in sterling and dollars, senda postcard to: 


CONCRETE PUBLICATIONS LTD. 


14 DARTMOUTH 8T., LONDON, 8.W.1, ENGLAND 





21 ft. 6in. long by 3 ft. Il in. diameter, with motors, 
bucket elevator, feed hopper, and discharge chute, oil 
burners and fans. Lying S. Lancashire. £2,500 o.n.o. 
Box 2141, Cement and Lime Manufacture, 14 Dartmouth 
Street, London, S.W.1. 
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Vickers 
Mills — 


Closed 
Circuit 
Grinding 





Though a ‘closed circuit’ 





makes it easier to control 
production to a specific 
fineness, consistent ac- 
curacy depends upon the 
plant being reliable. The 
trouble-free running syno- 
nymous with Vickers mills 
demonstrates, in fact, that there is no 


Substitute for skill and experience 


VICKERS-ARMSTRONGS backed by manufacturing capacity. 


(ENGINEERS) LIMITED 


VICKERS HOUSE - BROADWAY LONDON sWI 
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Will 
a ilies 

We manufacture every type 
of mill lining complete with 
manhole doors and frames. 
We also make wear-resisting 
castings for many applications 
in gas works, shot blasting, 


coke crushing, mining 
machinery, etc. 


ye Foundry 


WILLENHALL 
ce se eS Ss 
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‘GR’ REFRACTORIES 
meet every ROTARY KILN need 


Operational conditions in rotary cement kilns vary 
from plant to plant and because of this it is not 
possible to specify any single brand of refractory 
which is suitable or economical in all cases. To 
meet the varying requirements of users, General 
Refractories Limited manufacture a complete 
range of refractories including Basic, High 
Alumina, Firebricks etc. Full particulars concern- 
ing all these refractories are available on request. 


The G.R. Technical Organisation is at the service 
of users who,may require assistance on the selection 
and application af cement kiln refractories. 


GENERAL REFRACTORIES LTD (Uh) 


GENEFAX HOUSE °° SHEFFIELD 10 ° 









Technical information 
on these and other GR 





products sent on request seed 





TELEPHONE SHEFFIELD 31113 
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ALL TYPES. OF 
ROTARY ORYERS! 


Edgar Allen rotary. dryers 
dry at lowest ultimate cost. 


They are the result of over thirty years of manufacturing dryers for all 
classes of material. They combine high thermal efficiency with a simple 
robust construction, which our experience has shown to result in low 


‘ running costs and few and easily effected repairs 


We have an extehsive knowledge of the problems related to drying, 


and shall’ be pleased to investigate and give every possible assistance 
and advice, Send first for our Publication No. 61A‘using the coupon 


To EDGAR ALLEN & CO. LTD. EDI9/CLM 
i SHEFFIELD 9 


Pigase send details of Rotary Dryers‘to 


~~ Published by Concrete. P tions. Lrp., 14, Dartmouth Street, —eE. N S.W.1, England. 
Printed in Great Britain by Co: ALL Press Lp., 1-6,-Paris Garden, Stamford” Street, London; 8.E.1, 








